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e following specifications have hesn provided in accordance with ths resper
tiss aatablished for the Zngineering Department by Organization and Polliey &:
Humber 03.1.2.

. Procsss Spacifications
Heactor Cooling Water Treatment

ENGINESRING DEPLRTMENT

Thase Process Specifications define tha normal limitations w
vhich reactor cooling water is itreated for the B, ¢, B, DR, P, ard E reactor:
additional information is cbtained, it is intanded to review, and if necesaa:

producticn tests.
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8.00
9.00
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Coagulant Addition

Activated Silica Addition

Chiorina Addition
pH Adjustment
Pltration of Procsas

Water
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Purge Material iddition
Emergency Water Treatment
Cthar Chemical Additives
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: pltar these specifications to conform with this new knowledpge,
-~ $ions {rom these zspecifications are permittad on the basis of properly approt

Date

T=15-53
7=15=53
7-15-53
T=1£-53
T+15-53
T=15=53
12-22=53
T=l5-53
7-15=53
T=15~53
T=15=53

Technical Saction

Experimsntal

Page !
o-1,

-3,
1-1,
2-1,
3.1
A-1
5.1
61,
-1
g-1
9-1




Ay AT GTACSISTED STRAR. Lt »

T EPRODUCTION MIASTIZ DTZ°50 s
arey ANMITITY Obsotete as of 2z C0. 2 2
St - LAl 3

[T DR N RN S Date
Bluiim o A ‘
Copy .

ENGIREERING DEPARTMENT

Process Specifications

Reactor Cooling Water Trestmant

3

he folloving specifications have been provided in accordance with thes respen
tiss established for the Zogineering Department by Orgsnization and Poliey Gu
 Number 03.1.2, These Process Specifications defizs the norzal limitations ux
| which reactor cooling walter is treated for the B, G, D, DR; ¥, and B resctors
additicnal informaticn is obtainsd, it is intanded to review, and if neceasar

+nr thesa specificationa %o conform with thia new knowledge. Ixparimental
tions from these specificaticns ars permitied on the basis of properly approv
b production tests.

Title Date ' Page HNur
T-15-53 0-1, O

Title Page and Distribution

" Index and Responsibilities 7-13-33 0-3 0=

3 1.00 Coagulm Additian 7‘15"53 Jw_.l’ 1-2

2,00 Actimatad §ilica Addition T=15-53 2=1, 2-f
3.00 Chlorines Addition T~15-53 3-1
k.00 PE Ad fustment T~15~53 ha1
%.00 Filtratlon of Progcsss Watar TelS5-53 5=-1

8.00 Sodium Dichromate Addition T=15+53 &=, 6=
T.00 Purge Matsrisl Addition T=-15-53 T-1
8.00 Epsrgency Water Trestment T=15-53 8.1
2.00 Other Chemical Additives T~-15=53 9-1

Izxsuad by /€ 5 ﬂ? M Mmusger Date &

Pile Techroleogy Sub-Section

Mansger " Date 74-::
Techmical Section

Lt iisnager Da.te_Zﬂ_.;

Engineering Depaztment

Approved by

Approved b

Manxgzer Data 5 -

Acospred Byt " Manufacturing Department

2he foilowing gotves of
wers destzoyed.
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. Under special cireumstances, the continuity of preduction ¢r the attairment of
cortain objectives of a pPreduction test may necessitate temporary relaxation of pro-
' cess specifications. The Manager, Pile Technology is authorized to approve such
temporary relaxation of individual specificatlons, aftar having dlscussed <the pro-
posed deviation with the Superintacdent, Process, These temporary relaxations
contenplate paricds of time of less than ona week and are %o be reported in writing
by the Manager, Pile Technology to the Manager, Technology amd to the Manager,
Manufacturing.
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ENGINEERING DEPARTMENT
Proceas Spacifications

Hanctor Cooling Water Traatment

Page No. 1-~L

espacification: 1,00

coagulmt Addition

Kidder, C., P., "CMX Final Repori¥,
Vater Quality and Treatment, AWWA Mamual, 2nd Edition, 1951.

Date: 7-15-53

gaferences s Tolddd, (1=31-46).

. G Woods, W. C. A., "Interim Report Number 1, PT-105-503-E, The Use of
AL L ] Activatad Sllics as a Coagulation Aid for Aluminuwm Sulfate®,
Y E Rd_27115.

t

Wacds, W. C. A., "Procssa Water Quality Control with the Alum-dctivated

Silica Coagulation Process®, HEW-28389, June I8 1953,

PPty g‘y
ol B

_\ & }Sas:!.s:
Ei , 41..0L The heat generate& during reactor operation iz remcved by suxping water con-
=T oy : inucusly through the reactor. The qualiiy of this vater must be controlled to
g % Yprevent (a) excessive corcosion of the slugs or progess Subes, (b) excessive fiim
JE.  #formation on the slugs and tubes, axd (¢) excassive effluent water radicactivity.
i :5:; 4 f™he quality of the source vater from the Columbia River is tabulated below:
T on M
T SEASONAL YARTATION IN COLUMBTA RIYER WATER
< .l‘-
7 B, Constituent Maxd mum Minimm
eh
Te il 8 Turbidity 350 ppm 2 ppm
¥ Iron 5 pom 0.07 ppm
. Sulfate 12 ppm 9 ppm
e Chlorides 1.2 ppm G.2 prm
Hardness 75 ppm 65 prm
Calcium 24 prm 18 ppm
Magnesium 5 ppm 4L ppm
Mathyl Orange Alkalinity é0 prm 55 ppm
pH 8.2 ppm 8.0
- Manganese 0.2 0.005
o The usual concentratlions are c¢lose to the minf{mm values except during the period
. _ 3 from February through Juns of each year.
:-_- ’ To produce the desired gquality of process water, all available information shous
~uz o X that it i3 primarily necesssry to reduce the iron and turbidity without appreciably
{ - ~4 increasing the hardnaas of the water. Ireon is undesirable bscause excessive iron

concentration 16 the process water incresses the £ilm formmtion ratss., Turbidity is
controlled tc provent possible abrasion of proceas tube and slug surfaces and becauss
{ high turbidity may also incresss film formation. The concentration of mangansse,

e pim

TN LN T
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"*ch is undesirable because of its high induced radicsctivity azd 2.5 hour halfl
. 8, i3 slso reduced by the water treatment process,

:Psince the impurities in the water exiast primarily as colloidal particles with a
nagative charge, the addition of a multivalent poaitive fon will neutralizes the
charge aod form a hydrous oxide floc in alkaline water, The gelatinous precipitats,
or floc, absorbs and ermeshes the impurities ard coalasces intc coarser particlea

+ Mykich are removed by sedimentation apd filtratiom.

LA L e ik ik (o gl Gan - e 8 P g b8 Mot B WY
ph it

o Qe coagulants, aor {loc-formers, available for large scale use are limitad for
. flaconomic Teasons to a comercial grade salt of almimm or iron. Process water
frroduced by the correct use of aluminum sulfats or filtar alum has been found to
five negligible £ilm formation rates in the pile, Genmeralized corraesion ratas
S Bobtained under these conditions are lowver than wvith water flcoeculated with farsic
M miifata. In addition, effluent activity levels have hern satisfactory. The msjor
. advantage of alum over CLarric sulfats as a coagulant is that the formsr makes pozsible
Mthe usa of activatad silica as a coagulation aid, resulting ir filtration ratss as
-Bnigh as 4.5 gpm/ft2 vith the present filter bed.s. It appears that activated silica is
2 Arequired with alum during periods of low river water temperaturs or high turbidity
¥ conditions to permit filtaring rates of 3.0 gpm/sqg. £t. or above.

TF T TR TGRSR 3%

ETTET i i E o

R g

SR

EFS

iy o Lo g The quantity of comgulant required deperds primaril; on the kind and amount of l’
dd ¥l impurities in the water and the desired quality of the process water; in addition, it H
M E* * Mis affected by the wmter temperature, pH, and %o a zinpor extent by the mixing and :

d setiling times bafore filtration. .I

kot g I
] EE
:. 9 i The time of mixing following coagulant addition can be divided into twe phases, The
M ciF i Sfirast 13 a violent and rapid agitation of the water after coagulant addition to *l
M -7 §assure uniform distribution of the chemical throughout the water. The second is a '
prui: BECTN f longer and gentler misdng, or floceulation, which allows the floc particles to grow
e .- din gize. These factorwy are Cixed by plant design and flow rate and it is only
5 R ¥ nacagsary to add sufflicient amounts of coagulant to obtain a satisfactory flog with
' the fixed time of mixing., Af'ter the floc has been formed, it is allowed to setile
s I a3 much as possible by reducing the velocity of the water. After passing through the
35 ' § sedimentation basina, the water is filtered through rapid sand filters.
g;,,'_ ‘-

3 The final criteria of the amount of coagulant, and coagulant aid, which must be added
4 are the in-pile offacts of the procsss water., By maintaining the procass wvater
quality 30 that a fiim formation rate is negligible, it has been fournd that low
aluminmm corroaion ratea and satlafactory efflusnt activity levels are cbtained.
: o Thus, conirol of the process water quality from the £1lm formatiorn viewpoint will

;. a vesull in satisfactory overall resulta in the pile.

.. 4 Bocause £11m formation is & complex phenomenon, it has not been found possible to

~>4 predict accurately the ccourrencs of £ilm formation by measurement of process watar
impurities. - Comsequantly, film formation rates can be moat simply controlled by
neasurement of film formation in the pile. A satisfactory methid of film-formation
neasursment is‘-"ébtumd.'bs‘.sﬂpuca:tion of standard. statistical methods tc procsss
tube Panellit ‘pressurs data, as dascribed in Refsrence 4., It ia thereby possible - |
ta defins the point at wvhick £1lm formation becomss aignificant. FYor tha purposes ‘;.'%',;
of this specification, s significant film formation rate is defined (in Referencs i;-)
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that rata which will excsed the control iimits corresponding to the particular
ontidance level chosen. The highmst allowable confidence lsvel, corresponding
ha broadest control limita, i3 99 per cent., Ratesrof addition of the coagulating
hemicals can them bhe changed as required so that thers is normally no siguificant

perease in film formation rxtes.

.02 Although film formation snd slug corrosion rates are highsr when farric sulfate
s used as the coagulating chamical, it 13 recognized that the B and E reactor areas
a ot now heve facilities necessary for essy and convenient change-aver to aluminum
Fats., TFarric sulfate can be substituted in thede areas until such 2 time that the
gecasgary facilitias are available., IHowever, tha affacta of the conjoint use of tha

o coagulant3 have not besn established.

Fracifications:

< B 01 Aluminum sulfate (Chemical No. 103, EW-19156) shall be added contimiously to

irwy Rehe ‘raw wvater inlet of the Hsad House as required to maintain the process vatsr

Buality ao that no significant incresse in £1lm formation rate takes place in the

_ Fesctor process tubes. In addition, the process water quality will De maintained
- Mat all times within the following limita:

VI S

T AN Iopurity Mmximum Concentration, oom
P o
LR Iron as Fe Q.03
R R Aluminum as Al g.50
Turbidity 0.20

1.02 Ferric sulfate (Chemical No. 118, BEW=-19156) will be added continuously at ths
raw water inleta of tha 183-B and 183-% Head Houses. Sufficient ferric sulfaze will
te added so that a residuasl iron concentration of less than 0.09 ppm 1z maintained
in the process water supplied to the B and H reactors. Aluminum gulfate will not

A - %he ugsad in conjunction with farric sulfats.

, .
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Reactor Gooling Water Treatment

Specification: 2.00 g Page No. 2-1
mtivatadz_Silica Addition : Date: 7-15-53

- WRafaersnces; Woods, W. C. A., "Interim Report Number 1, PT-105-503-Z, The Use of
L Activated Silica as a Coagulation Ald for Aluminum Sulfate®, EW-2711l5.

3

i Basis:

... %2.01 The use of a coagulation aid has been found to increase the rate of floe for-
- mation and to produce a stronger flce with better filtaring characteristics. Experi-~
mentation demonstrates that activated ailica is an effective coagulation aid when used

filter breakthrough tendencies, which in turn enables appreciably increased filtering
. frates with the process water quality now specified, Since the effectiveness of
. #flocculation with alumimm sulfats decreases rapidly at low water temperatures, the
§ addition of a congulation aid may be recuired during the winter %o maintain satis—
facteory filtaring ratas., Also, it anables high Flltering rates to be maintained
Jduring the hizh river watar turbidity oeccurring in the spripog. Itz use at other times
"gof the year is a matter of economic desirabili

¥ The preparation of activatad silicg is accomplished by partially neutralizing a
sodium silicate solution with dilute sulfuric acid. The degrze of neutralization, |
i the silica concantration, and the aging time must be carefully controlled to assure
proper floc formation and to pravent gal formation in the mixing equipment.

2.02 The use of activated silica'uith ferric asulfata has not been demenstrated fo
. i producs the improvement in floc formation that has been found with aluminum sulfate.

Specifications:
2.01 The follawing procssa will bs used to prepare activated silica:

1. 3odium silicata (Chemical No. 113, EW-15156) will be diluted with watar to
a final concantration of 1.3 = 1.6 per cent 310y by weight.

2. Sufficient diluted sulfuric acid (Chemical No, né, EW~19156) will be added .
with agitation, to the scdium silicate sclution so that 82 - 85 per cent of
ths Nas0 content is neutralized. The acid will not bs zdded uniil the
socliun silicats concentration ia less than 2.5 per cent Si02 by weight.

3. Tha mlruﬂc acid will be dilutad with water to 10 per cent or laaa by
vclm tefores addition to the silicats solution.

82 - 85 per cant of the Na0 nsutralized, will be aged withbout agi‘bat:t.omfor
& period of at least ome (1)} howr.

. . —

-ty
e L Ta—
b

T T S S gt & e 4 i

in conjunction with alum coagulant, The use of the coagulant aid results in decreased

4+ The resulting mixture, containing 1,53 ~ 1.6 per cent SiC» by weight and uith

24 amvae i 4 - R e

T T e e e v WA =2 B
bk .
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ENGINEERING DEPARTMENT

Process Specificaticna

Reactor Coolipng Watsr Treatmsnot

: ”' l specification: 3.00 Paga ¥o. 3-1

Chlorizs Additicn ' Date: T-15-53

Fefersnces: Xiddew, C. P., "CMX Fipal Reporz”, T-Hdh (T-31-46),
Water Quality and Treatment, AWFA Manual, Znd Edition, 1951.

paais:

. #3.01 Algas are mimite forms of plant life which exlst in practically all npatural

- -, @ surface water and can gseriously interfares witk the filtration:process if allowed to

i daveloy’ unchecked in reservoirs and retention basins. Algae can be controlled by use

N N4 alg‘.'.cid_aa. The two post widely used algicides are copper sulfats and chlorine; ’
tha latter was chosen to treat process water, as copper would increase both aluminum

& carrecsion and effluent activity. :

% Chicrine when added to water reacts to form hypocalorous acid which dissoclates
d to form the hypochlorite ion according to the follewing rsactions:

0L o+ o1

rri——————————
T ——
That chlorine existing in water as hypochlorous acid and hypechlorite ion ls defined
as free aveilahle rsaidusl chlorine, while that residual chlorine existing in
chemical. comhination with ammonis or orgsnile nitrogen compounds is defined as come

hined available residual chlorine., TFor the purpsses of thia specificaticn, free
chlorina Ls defined as the sum of the frse and combined avallabls residual chlorine,

Tha presence of chloride lons causes izcreased alumirmm corrosiocn. Experipental
avidence shows that by maintaining very low concentrations of chloride and fr'ze
chlorine, corresion of aluminum resulting from chloride ion can be minimized.

{ Spescifications:

3.01 Chiorine (Chemical No. 10k, EW-19156) shall be added contimously to the
{nlet of tha 182 Buildings or the 183 Buildings rsw water flumes. If deaired

i,

3 the chlorine may be added simultansously at both points of additlion, Sufficient
1 chlorine will be added so that the free chlorine residual in the 183 Building
1 clearwells is datactable with the approved apalytical method (BW-27229). The
<+ max{mm chloride and free chlorimm-comvagtraticus’ indihe clasrwvells rill.be 2.0
i and Q0.2 m}ratgmt.ﬁely.
: g -

;. 2 .

3 - (3




Cory No. F&,
ENGINEERING DEPAETMENT
Process Specifications
Reactor Cooling Water Treatment
Specification: 4,00 . Fage No, 4~1
7B Adjustmert Data: 7-15-53

(- -+ §Rsferences: Atwoed, J. M., *Procezs Water pE Effscta¥, H-24007, S-l5=52.

; =" fBanis:

§4.01 Frocess water pH must be carefully controlled because of i1ta effacts cm iron
Bard alumimm corrosion ard £iIm formation rates., Aluminmm corresion, a3 measwmed by
Bveight loss, incresses with pH in the range 6.0 to 8.0. EHowever, corrusion pititing
dattack decreagses ag pH iz.incressed in this range. Since a gensralized cormosion i
Battack appears morw accspiable than pitiing corrosion, pH must be maintained above
7.5. An alkalirs pE i3 more desirable from the standpoint of izen ecrrosien, Film
formation rates incresse slightly as pH is lowered in the range 8.0 %o 6.0, primarily
ibecause of increased iron pickup in the piping system at low pH values., It has been
§ showm that the pH must be below 7.5 for proper comgnlation with the salum-activated

silica process, The farric sulfate coagulapt can be nded with a coagulation pH as
kigh as 7.8,

River water pH is quite closs to 8.0. Addition of the coagulant lowers this value
1in proportion %o the amount added generally in the ragge 7.2 ta 7.4. To ratse pHE
4o the specified valus, a base must bs added. Cholce of the base iz primarily one
of cost, ease of handTing, =seclubility factors, and efflivent activity considerations, =
The point of zddition of the base is detarmined by the coagulation pE requitessmts. f

1
Specifications:

4.0l Sufficient hydrated calcium oxide, or lime, (Chemical No. 108, HW-19156) shall ‘
ha added combtimuonsly to the filbter affluent water 2o that the pH of the process 3
-water is maintained within the Iimdts of 7.5 - 7.8 messured st the ambient wmiar

; tamperature. When ferzic sulfate is used, the limm will be added at the point of

; coagulant addition so that the proesss water pH is maintained within 7.5 -~ 7.8

. magsured at the ambisnt water tamperature. The lime so added shall be of a form
1tu.=h.‘tha:b S0 per cent by veight of the particles pass through & 100 mesh screen.

PR
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ENGINEERING DEPARTMENT
Process Jpecifications
Rosctor Cooling Water Tresiment
pecification: 5.00 Page No. 5-1
tration of Process Nater Date: M53

Afafaronces: Woaxds, W. C, L., ®Interim Raport Number 1, PT-]105-503-E, The Usa of
Activated Silica as a Coasgulation for Aluminmm Inlfate®, HM-27115,
April 9, 1953. .

Woais, ¥. C. L., "Interin Esport, Pile Technology Development Test 105-
524~2, 100 Lreas Filter Plant Hydraulic limit Testa®™, BN.29778,
Novembar 9, 1953. .

“ " #5,01 The materials constltuting ths filter bed should allow the production of the
* Bproper quality and quantity of filtared water without too frequent backwashing of
the £3]tsr occasioned by either breskthrough of impusities or excessive head loas,
The use of the almm-aciivataed =ilica coagnlalion process makes possible ths produs-
‘ tlon of process watar with specified impurity concontrations under practiesally all
.7 " qeonditions affecting the chemdeal tzwatment., The problem of impurdity breskikrough
¢ 215 thus viztually eliminated, sinee breakthrough can be controliled by inermeasing the
addition rata of the s{1ica, Howsver, the use of Increassd amount of activatad
silica has bewen found to incresse the rata of heed loss increass, thersby decrsasing
4 the length of f£iltar runs, This problem is further aggrzvated by increases in the
§filiration rata, The rate of head loss incrwase can be decreased by increasing the
{ amount of anthrafilt in the filtar bed and uwee of the maximum amomwmt of antheafilt
{apecified hax been fomrd to give satisfactory resnits with f91tration ratss op to
5.2 grm/?44. Any combination of tha awounts of filter bed materials defiped in
Speeification 5.01 has been Lfound 4o give satisfactory impurity concentrations in
{ the riltered watsr.

n

w® 0om

%5.02 Backwashing of the filters is necessary to remove the impurities whdch goadn-
' ally accumilate in them befors these inpurities unduly restrict water flow through
the filtsr. The backwssh water should not contain these impurities,

{Muﬁma
‘5,01 The composition of the filtaring media in the bed shall be as foliows, fTem
: bottom to top:

1 10-14 Anches graded grxvel of 1 ineh paxitmmms siza.

2 3-20 inchea graded sand of 0.3 - 0.5 mm effective size

1027 inches graded snthrafilt of 0.7 = 0.8 mm effective size
'!httctalr}lpthotthl sand and anthrafili shell not exceed 30 incies

£.02 Mitsred unter shall be used for £1lter backwash water,
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Process Spaciﬁcatim‘
Beactor Cooli.ns Watsr Troatment

Specification: 5.00 . Page No. 5-1
Tiliration of Process Water Date: T-15-53
Selerepcan: -
Baais:

.5.01 The matarials copatituting the filter bed should allow the predustion of
ths proper quality and quantity of filtersd water without too frequent backwashing
af the filter caused by either breakihrough of lmpurities or exceszive head loass.
3 The use of the filtration meterials specified Velow has hHeen demumstrated 4o 7ield
g satisfactorily low concentrations of undesirable impurities such as aluminum,
tushidity, iron, and manganese, '
The total depth of “the filter hed iz dstarmined by the filter comstzuction. The
f£iltars were designed fara flow rTate of 2.6 gpm/sq. 2+. but it has been Found

posaible tqg opsrats them at a rats of %.5 gpm/sq. £t. with tha alume~activatad
silica trasstoent procaas,

5.02 Backwashing of the Zilters is necessary in order %o remove the impurities
which gradually accumulate in them before these impurities wpduly restrict water
flow through the filter, or before the impurities pass through the £iltar. The
backwagh water should nct comtain these impurities.,

Spacifications H

5.01 Tha filtar layers from bottom to top of the Ziltering media in the bed shall
have ths following compesition:

ot tmn ol

10-1% inches graded gravel of 1 inch maximm size

10-2C inches graded sand of 0.3 -~ 0.5 mn sffectlive size

10=20 inches gradsd apthrafilt of 0.7 - 0.3 m effactive size

The total depth of ths send znd apthrafiit skall oot excsed 30 lnches

H

4 ,

. H.02 Tiltered water shall be used for filter dackwash water.

3 ‘ s
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ENGINEZRING DEPARTMERT
Process Spacifications

Beactor Ceoling Watsr Treatment

Specification: 6.00 . Pags No. 6~1
Sedium Dichromate Addition : ' Data: T-15-53

: Fefearenses: Lutton, J. M. "Sodium Dichromate as a Process Water Additive: An

: . DEvaluation,” EW-2T7153, March 19, 1953.

Shields, H. J., "Intarim Repors, Froduction Test Nunbers 105.5-2,
105-103-7, 105-362-P, 105-460-7, Corrusion of Slugs,” EW-2413L,
april 18, 19%3. .

Creninger, A. B. to Gross, C. N., "Interim Process Specification =
Sodium Dichromate Addition to 100 Areas Process Watsr,™ HW-27679,
Apzil 8, 1953,

“ : Basis:

.01 Corzosion of the slugs and %ubes Iin the reactors mist be carefully controlled
in order to prevent the occurrsnce of ruptured slugs and tube lsaks resulting from
corrosive attack by the reactor cooling wvater. This attack is characterized by the
removal of aluminum from the entire metal surface at a2 definite, wniform rate.
Superimposed on this uniform rate of corrosion may be a2 localized attack in which
suall armas of tha swface are penstrated at a much greatar rata., This latter typa
of attack will leed to more serious consequencss to the efficiency of reactor opera-
ticns. Penstration of process tubing will result in water lesiking into the graphits
moderator, sausing resctivity losses and incressed corrosion problems. This latisr
problen arises from the graphite-aluminum galvapic c=ll which 13 set up in the
presenca of water. In this couple, the alumimim will corzods, resulting in
additionml lesaks. Penstrabtion of ths aluminmum caps of the zlugs can result in
an increased rupture rata. These deleterious effecta are csused by srratic and
umpredistable variations in process conditions, such as misaligned alugs, water
quality changes, or local galvanic cells.

The severity and frequency of the local attack can be greatly reduced by the
addition of a corrosionr inhibitor. Ieactor operation without the addition of a
corrosion inhibitor was charscterizad by increased pitting atiack on the unloaded
gections of process tubes, partisl removal of thes protective 72-35 c¢ladding in the
dovnstream portion of the tubes, and seversly pititad alugs and tubes. Of the
commerceially available inhibitors, cnly scdium dichromate has been used sxtan-
sively unler resctor operating comditiomm, A critical reviaw of the aflacta of
dichromats lon has comcluded that 2 ppm of sodium dichromate will definitely
iphibit these phencmena. It is further concluded that the lustantansous concene
tration of the scdium dichromates required for adsquale protection can vary by at
loast £ 1 ppm from the above valune. Since experiencs hasz alsc shewn that the
uniform rate of aluminmm corrosicz in the presencs of 2 ppm of sodium dlchromate
is sstisfactory for:successful cperstion of the resctors, the use of dichromate
is degirable for.control. of slug and tube corresion.

-




Specifications:

6.01 Sodium dichromatas (Chemical No. 112, EW-15156) shall be

. 1 added contime

to the reactor cooling water after the coagulation aud filtration tr::.::‘mnt.u’w
Sufficiant scdium dichromats will be added so that ths inatantecus concentration

220,

13 2.0 % 1.0 ppm and the daily average comcentration {3 2.0 % 0.2 ppm as NapCrpO7 -
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Copy No. ofC
ENCINERRIR: DEPARTMERT

Process Specifications

Heactor Cooling Water Treatment

Specification: T.00 Poge He. T-1
Furge Material Addition Date: T-15-53

References: Conley, W. R., "Pinal Report - Production Test 105-3-ME, The Use of
Dicalite Distomaceous Tarth as a Purge Material in the 100 Areas™,
IH-24560, May 26, 1953.
Wilson, C.D., "Flov Laborstory Investigations of 'F.Type' Pitting
of Slugs and Tubes”, EW-28207, July 1, 1953.

Basis:

7.01 PFilm formaticn on slug and tube surfaces causes 2 decrease in vater flow
rates apd lowers the hsst transfer coefficient from slug to vatsr, wvhich increasas
both tube and slug suwr?ace temperature. Both of those effects tend to increase
slug corrosion rates. The quantitative effsct of film on slug corrosion is not
Imown, but it is balieved that increased amounts of £1ilm vill increase slug corro-
sion rates, TFor this reason £film is periodically rsmoved from ths tube and sing
surraces.

1 Methodr of removing film tested in the laboratory indicatsd that the f£1lm could

be removed with either cxalic acid or a Johns-Manville diatomacescus earth slurry.
Later in-pile tests indicated that the oxalic acid method vas unsatisfactory.

Ths only alternative forms of diatommcecus earth investigated in pils tests have
bean Dicalits #4200 and Dicalite Special Speed Flow. Conftimucus addition of the
purge material while tha.resctor is cperating may result in sericus abrasion of
the slug and tube surfaces. Sodium dichromats may not inhibit this attack with
the high concentrations of purge material required. Comsequently, it ia nacessary
to restrict the paricd of time in wvhich purge matarial may be added to avoid exces-
sive attack on the slugs and tiubes, vhich could lead to uptured slugs and penstra~
tion of the tubes, The exbtent of any such attack is apparently dependent on the
product of the solids concemtration and the length of time in wviich the solids

are added.

A mere complete discusaion of the effects of £ilm, its meagurement, and the
allowables amcunt of 2{lm is contained in the specificaticns for the Reactor
(P4ls) Process.

Speciflcation.s H

T-01 anumrormm&rm, purging skall be dons by adding Johne-
‘Manvills Standaxd Super-Cal o equivalent to the process water ab a concemtration
of not over 150 ppm. mmﬂm%cm»ﬂﬁmw'nnmtm
Bprm-hanr:mmrcmecmmtmmdwpeﬁod; el
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. Copy No. o/t
INCINERRITG DEPARTMENT
- Process Specifications
Reactor Cooling wg*::er Treatuent
Specification: 8.00 : - Page No. 81
Zoergency Water Treatment Date: T-15-53

eferencan: .

A Dasis:

8.01 The assured supply of cooling water to a reactor is very important as the
slug jackets and ths process tubes would quickly melft if the water suwply to &
ube wvers interruptad during pile cperation. ZEven after a reactor is shutdowm,

i the process matal continues to liberats haat from beta and gamms radistion and

k his heat mist be removed to prevent the slugs and tubes fIom reaching excessive
R-tamperatures. Normally ssveral hovoes supply of procesas water is available in
storage tsnks, Filtered watar is also held In elsvatad tanks for imwndiate use
 case of emergency. In addition to the above stornge facilities, the Heactor
aas are supplied with inter-commscting linas to supply raw water to any Beactor
@ i emergency. It 1a anticipated that raw watar will be used for cooling only
3 the event of total fallure of the treated watar supply or complate avacuation
3ol an are=s.

Specifications:

8.01 VWhen a reactor is shut down, filtersd water may be used for emsrgency
ooling. In the event of failure of the treated vater supply facilities, raw
xter may be used for reactor cooling.

]

.
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’ Copy No. 21

ENGTREERING DEPARTMENT
Procaess Specifications

Reactor Cooling Watax Treatmx:ﬁ h . ) .

Specification: 9.00 Page Xo. 9-1

Hestriction on Chemical Additives to Procsss Watsr Data: T-1%5-53

Referencas: IW-19156 » "Specificaticns, Acceptance and Sa.mpling Pmcodms for
Zasential Matarials.”

Basisx:

9.01L It has been found that very smell concentrations of various chemical elements,
such as trivelent chromium, copper, manganese, iron, lead, mereury, or borom, in .-
ths reactor process vater can have a significaut effect on alumimum ecorrosion, .
film formation, pils reactiviiy, and erfluent wvatsr activity. Commersially avail- - :
able chemicals may contain thess elsmants sithar as major comstitusnts or as trace
impurities. Thus, the effact of the addition of chemicals octher than those spec-~
ified to the process water must be carefully investigated before their use csn be
allowed.

! Specificaticm:

9.0L XNo othar matarials except those specified below shall be added to the reector
proceass water., Thase chemicals shall he 23 described in the reference documant and
shall be added only as described in the foregoing specifications,

Nams

Forric Suifatas
Alurdrom Sulfate
Scdium Silicate
Sulfuric Acid
Chlorins

Lime

Sodium Dichromats
Diatomacacus Earth

Chemical Number

118
103
113
116
1ok
108
112
Johns-Manvrille Standawd
Supar-Cal or Iquivalent
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Fr tions from thess specifications are permitied on the basis of preperly approe

:-ij
|
1

ENGTNEERING DEPARTMENT Pags "
;:;.';'. - ~ Proceas Specifications ‘
o Reactor Cocling Water Treatmont
2 : .
 9he following spscifications have been provided in accordance with the respor
- 3198 astablishsd for the Znginsering Department by Organization and Policy G
s MNogber 03.1.2. Thase Process Specifications dafing the normal Iimd tations u-

uhich resctor ceoling water is itreatsd for the B, C, D, DR, F, and E reactor:
. additional information is obtained, it is intanded tc review, and if necessa:
alter those spacificationg to conform with this new knowledge. Experimental

- produstion tests.

Neber Iitls Data Baga !
Titls Page and Distribution T=15=53 c-1, ¢
3 Ixiex and Eeaponsibilities T=l5=53 ,0=3, C
1.00 Congnlant kddition T=l5=53 1-1, 2
2,00 Activated Silica iddition T=16=53 2~1,
2,00 Chlorine Addition T=15.53 -l
4,00 PE Adjuatmant T=15=53 A=l
“ 5,00 © Piltmation of Process Water 12-22-53 5-1
6.00 Sodim Dichromste iddition 7-15=53 é~1, €
7.00 Purge Material Addition 7=15=53 T=1
8.00 Emergency Water Trsatoment T=15=53 8-1
9.00 Other Chamical Ldditives T-15~53 Gel

Pile Technology Sub-Section

3
Hanager Date _/L/ 3 &
Technical Section b

Mansger
Zugineering Department

Manager Dats '
Mamafacturing Departoment
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